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CARCINOID or argentaffin tumours of the intestine have for a considerable time
aroused the interest of pathologists, histologists, and others, and many papers on
these peculiar growths have been added to the rapidly growing medical literature.
These tumours occur mainly in the small intestine and appendix, which are sites
rarely affected by other primary tumours. They are commonly multiple, grow
slowly, invade locally, and rarely metastasise.
Interest in carcinoid tumours was reawakened in this department by a series of
cases occurring in the appendix, but one case of multiple growths of the ileo-
caecal region which was found at autopsy to have metastasised to the regional
lymph-nodes rendered the series sufficiently interesting to warrant publication of
the group.
There have been many adequate reviews of this subject up to date, but the paper
of Forbus deals admirably with the earlier work. Primary carcinomata of the
appendix and small intestine are rare, an(d the first record of such a case was in
1838 by Merling. Since then some four hun(dredl cascs have been described.
Lubarsch in 1888 contributed the first valuable paper on this subject, when he
described two cases of new growth in the ileum. These tumours were multiple,
whitish in colour,occupied the mucosa and submucosa and infiltrated the muscularis.
They were composed microscopically of nests and columns of epithelial cells which,
he pointed out, differed from the ordinary epithelial cells of the intestinal mucosa
and from the cylindrical cells of the adeno-carcinoma. From these peculiar
features- (1) Multiplicity,
(2) Lack of metastases,
(3) Lack of true glandular structure,
(4) Type of cell present,
it was apparent that, although the tumours were of epithelial origin, they differed
from true adeno-carcinoma. Despite the appreciation of these distinctive features,
Lubarsch called these tumours "primary carcinomata of the ileum."
Between 1888-1907 numerous new cases of primary tumours of the appendix
and small intestine were reported. Of these, two were described which had
metastasised, in one case to the regional lymph-nodes and in the other to the liver.
In 1907 Oberndorfer gave a classical description of the morphology and biology
of these tumours, and suggested that the name "carcinoid" or little carcinoma be
applied to them. Since this date the fact that the growth constitutes a distinct
pathological entity has been undisputed, but controversy has raged around the
possible histogenesis of the growth, and many theories as to their nature have been
put forward.
179It was not until Masson, by using a modification of Fontana's silver-impreg-
nation method, demonstrated the presence of silver-reducing or argentaffin granules
in the cytoplasm of carcinoid cells, that a sure foundation for their histogenesis
was laid. Masson coined the word argentaffinoma as a synonym for these growths
which expresses their most marked microchemical characteristic. This work
definitely showed the relationship, if not genetically, at least microchemically
between the epithelial cells of the carcinoid and certain silver-reducing or argentaffin
cells which are normally found along the gastro-intestinal tract. The problem now
requiring solution is the derivation, nature, and function of these argentaffin cells.
Their derivation has been variously ascribed to the entoderm, mesoderm, and
ectoderm. Masson believes that they arise from the neuroentoderm and that their
function is neurocrine, i.e., that their secretion influences nerve-tissue. The nerve-
tissue which is acted on by the secretion of these cells is thought to be the
periglandular nerve plexus, so that the argentaffin cells eventually control the
secretory activity of the normal mucus-secreting cells and also influence the
muscularis mucosae.
Using serial section technique, Masson has demonstrated that in a carcinoid
tumour the epithelial argentaffin cells budded off from the base of a crypt of
Leiberkuhn and migrated into the nerve-sheaths of the underlying neurinoma. The
cells became neoplastic in this situation, and their secretion stimulated the new
formation of nerve-fibres and caused hypertrophy of the muscularis mucosae. Thus
nerve-tissue and smooth muscle formed a prominent part of the stroma. This theory
since its original proposition has been met by much criticism and opposition.
Local Associated
No. Sex Age Situation Ulceration invasion Metastases lesion
1 F 23 Appendix tip + +
2 F 21 Appendix No +
3 F 27 Appendix + +
A F 30 Ileum + +
5 F 11 Appendix + +
6 F 30 Appendix + +
7 F 40 Appendix + +
8 F 71 Appendix + + Mucous cyst
?Mucocele
9 F 47 Cacum No + Mucous cyst
Chr. inflamm.
reaction
10 M 65 Appendix + +
11 F 40 Appendix No + Stenotic appendix
12 F 64 Appendix No + Stenotic appendix
13 F 71 Ileo-cacal + + Yes Chr. inflamm.
14 M 39 Appendix + +
180Despite much work on this field, the physiology and embryology of these
argentaffin cells remain to be found.,
The object of this paper is to present a series of fourteen cases of carcinoid
tumours of the gastro-intestinal tract. It was considered unnecessary to give
complete clinical and pathological details of each case, but three cases were chosen
which were considered typical and recorded in more detail.
Eleven of these tumours occurred in the appendix. Of these, ten had been
removed at operation for some symptoms of an ill-defined nature referable to the
right side of the abdomen. In one case it was an accidental finding at post-mortem
in an elderly female dying of cardiac failure. Of the remaining three, one occurred
in the ileum, one in the cecum, and the other in the terminal ileum and around
the ileo-cacal valve.
CASE 5-Female, aged 30; occupation: cloth examiner.
Clinical History: No previous history of scarlet fever or tonsillitis. In 1932 she
had pleurisy, type not recorded. In 1935 patient was curetted. From this until
the onset of the present complaint all her bodily habits were regular and sleep good.
One month before admission patient took a sudden severe pain in the epigastrium,
which lasted four days. This pain eventually localised in the right iliac fossa.
Patient was then seen by her own doctor, who put her to bed for five days, but
the pain, though diminishing in severity, did not disappear entirely and was present
at the time of examination. On examination there were no physical signs beyond
a little tenderness in the right iliac fossa. A clinical diagnosis of subacute appendi-
citis or appendicitis in the quiescent phase was made.
Operation-The patient was operated on and the appendix removed. The
appendix was long, measuring four inches from base to tip, but was not kinked
or mechanically obstructed in any way. About one and a half inches from the tip
there was situated a small whitish-grey tumour which occupied the submucosa.
Histological Examination-This appendix was fixed in formol and cytological
details are thereby destroyed.
The tumour occupies the region of the submucosa, has not infiltrated the muscle,
and the mucous membrane over the tumour is intact. The muscularis mucosae has
been broken up, and lies in fragments in the stroma of the growth. Through these
gaps in the muscularis mucosee groups of tumour cells have wandered into the
mucous membrane, and are found lying between the bases of the glands of
Lieberkuhn, which themselves do not show any histological changes.
The main tumour is composed of sheets and columns of exceedingly regular
epithelial cells, which lie in spaces formed by the stroma. The cells have a regular
oval nucleus, with a wide-meshed chromatin net which shows nodal condensation.
The nuclear membrane is clear cut, and none of the cells show evidence of mitotic
division, although some of the nuclei are more hyperchromatic than others.
The cytoplasm of the cells is finely granular, and these granules are characterised
by being-
181(a) acidophilic staining red with acid fuschin.
(b) siderophilic-black with.iron haematoxylin.
(c) argentaffin-or silver reducing.
Their chromaffin nature was not demonstrated. The cell outlines were indistinct,
and one cell fused into the next.
Attempts at palisading, i.e., acquisition of a definite polarity by the cells lying in
contact with stroma, and even pseudo-acinar formation was noted.
The stroma is composed mainly of dense bands of collagen which interlace and
separate the epithelial elements. Elastic tissue was present also in the stroma, and
the reticulum stained by Foot's modification of Bielchowsky's method has a definite
carcinomatous arrangement-the argyrophilic fibrils lying between the masses of
cells, but no fibrils were demonstrable among the cells of the epithelial columns
themselves. Muscle-tissue and nerve-fibres were not prominent in the stroma of
this growth.
There is no cellular infiltration in the stroma, and the growth is not associated
with any of the lymphoid follicles.
The blood-vessels in the tumour have well-formed walls, and no tumour cells can
be seen inside endothelial-lined spaces.
CASE 4-Female, aged 30 years.
Clinical History-Patient has suffered off and on with "indigestion," which has
occasionally wakened her at night. The symptoms were of considerable duration.
A few days before examination she got a severe pain in the abdomen, which was
followed twenty-four hours later by pain and tenderness in the right iliac fossa. She
was then seen by her own doctor, who made a diagnosis of chronic appendicitis,
the temperature and pulse being normal. X-ray after a through-going barium meal
was suggestive of chronic appeidicitis.
23/1/35-Patient was operated on through a right paramedian incision. An
appendix which was much kinked but not inflamed was removed. It still contained
barium six days after ingestion of the meal. On palpating the ileum, a small
nodule was felt about two inches from the ileo-ca~cal valve, which appeared to
move freely with the mucous membrane. The bowel was incised and the nodule
removed. There wvas a well-marked Lane's band at the level of the tumour, which
was divided. No enlarged glands were palpable and the other intra-abdominal
viscera appeared normal.
Microscopical Description-The tumour is composed of masses of epithelial cells
lying mainly in the submucosa. These masses are mostly compact, but in the
groups of cells lying in relation to the glands of Lieberkuhn, acinar and rosette
formation occurs. The cells are regular in type and in the larger columns are
polyhedral, although the peripheral cells show attempts at palisading. The cells
which enclose a central cavity are columnar in shape, but mucous cells do not
occur. The cells are regular in type, and the nuclear pattern is distinct and differs
from the pattern of the normal columnar cell. The nucleus has a well-marked
182nuclear membrane and a wide-meshed chromatin net with condensation at nodal
points.
The cytoplasm is finely granular, and the initra-cytoplasmic granules give the
usual reactions.
The growth is more cellular than most, and the stroma which separated the
epithelial columns is composed of bands of fibrous tissue interlaced with muscle.
Elastic tissue is not prominent in the stroma of this growth, and no nerve-fibres
were seen.
The mucosa over the growth has been infiltrated and ulceration has occurred, so
that the masses of tumour cells are in contact with the lumen of the gut. Inflam-
matory reaction at this ulcer site is of very mild degree. The muscle-coat has also
been invaded, but further extension could not be made out.
Follow-up.-Patient alive and well five years after her operation.
CASE I3-Female, aged 71, old-age pensioner.
Clinical History-Patient gave a vague history of an operation for a "bone
abscess" in the region of the right ilium seventeen years ago.
She enjoyed good health until about one year before admission, when she
commenced to have attacks of crampy pain which were just vaguely above the
umbilicus. These pains were intermittent, did not radiate or localise in any spot.
Associated with the pain, patient noticed that the abdomen became swollen, but
this swelling disappeared with a rumbling noise, and then the pain abated. These
attacks of pain were often associated with bouts of vomiting.
For the past few months patient had to indulge in a daily purgative in order to
keep the bowels open.
Loss of weight was considerable, and the patient claimed she had lost two
stone since the onset of the present complaint.
On Examination-The patient was an elderly, frail, somewhat anrmic female
subject. Jaundice and cyanosis were absent, and the superficial lymph-glands were
not palpable. There was a large scar present on the right side anterior to the
sacro-iliac joint associated with a small scar below the anterior superior spine.
The tongue was coated and dry. On examining the abdomen, the skin and
muscles were dry and lax. Loss of weight was obvious. No visible peristalsis or
"laddering" of the gut were present. The liver and spleen were not palpable. A
small tumour was palpable to the right of the umbilicus which did not move either
with or apart from respiration. This growth was slightly tender on pressure. On
massaging the abdominal wall the small intestine could readily be felt. P.R.-
Nothing abnormal could be made out, and the rectum was empty of faeces.
Further examination only revealed signs of chronic bronchitis and a hypertension
of 140/100, with slightly enlarged heart and normal rhythm.
Operation-At operation the small gut was distended and its wall hypertrophied.
The caecum showed a tumour mass which was fixed to the posterior abdominal
183wall. The appendix was hard, distended and kinked, and was removed for biopsy.
A side-to-side anastomosis was performed between ileum and transverse colon.
Post-operative Course was stormy and the abdominal wound became infected,
but was drained satisfactorily. Patient began to vomit altered blood on the eleventh
post-operative day, but this was treated by rest, morphia, and diet, and the patient
recovered. On the nineteenth day patient had a sudden attack of epigastric pain
and vomited. Abdomen became rigid and pulse rose to 160. Death occurred in
two hours.
Autopsy-The relevant features were
(1) The peritoneal sac contained a large amount of brownish-black fluid with
floccules of black granules of altered blood (coffee-grounds).
(2) The stomach showed the presence of numerous subacute peptic ulcers varying
in size from 1 mm. to 10 mm. The edge was clean and the floor covered with
altered blood. Many of these ulcers had perforated and were the source of the
terminal general peritonitis.
(3) There was present in the terminal half-inch of ileum just before it entered
the ceecum a tight annular constriction which looked as if a piece of string had been
tightly tied round the gut. The ileum at this site was firmly united to the posterior
abdominal wall by fibrous tissue, and into this fibrous focus were drawn the c*ecum
and related mesentery and glands. The lumen of the gut was so reduced that it
only admitted a probe, and the gut proximal to the obstruction was dilated and
hypertrophied. On section, the wall was infiltrated by a whitish growth with well-
marked fibrous tissue formation, which had completely surrounded the lumen and
was ulcerated on its mucosal surface. The related glands, although readily palpable,
did not show any naked-eye infiltrations. On opening the c-ecum, the mucous
membrane was found to be studded over with numerous whitish-yellow nodular
sessile growths varying in size from 1 mm. to 5 mm. These growths were found
especially in relationship to the ileo-cacal valve, and many had ulcerated slightly
at their tip. Gross ulceration and excavation did not occur. The appendix had been
removed.
(4) A short-circuit operation between ileum and transverse colon (side-to-side
ileo-colostomy) had been performed, and was functioning normally.
(5) The right psoas muscle had been replaced by a hard fibrotic mass which
involved the posterior wall of caecum and terminal ileum. This was either
(a) Result of old "bone abscess," or
(b) Reaction to the growth.
(6) The appendix removed at biopsy was the seat of multiple growths in its
wall with which were associated a mucocele.
Microscopically the tumour is characterised by the presence of sheets and masses
of epithelial cells. Some of the columns appear to branc-h and unite with nearby
groups of cells. The masses are for the most part compact, but in relationship
to the mucous membrane many pseudo-glandular arrangements exist. The cells are
184remarkably uniform in type. In the larger group these cells are polygonal from
mutual pressure, while nearer the mucosa and in the pseudo-glandular arrange-
ments the cells tend to be more columnar in sh1pe, although they can be readily
distinguished even with routine stains from the ordinary columnar cells lining the
glands of Lieberkuhn. The nuclei are round or oval and the chromatin net coarse.
Some nuclei show chromatin condensation, but no mitoses were noted. The cyto-
plasm was faintly granular and the cell outlines could be distinguished. Vacuolation
of the cells was not in evidence. The intra-cytoplasm granules gave the usual
reactions. The stroma was made up of dense bands of collagen with a reticulum
network and varying amounts of elastic tissue. The blood-vessels were well formed,
and many showed evidence of endarteritis obliterans.
The ileal growth had infiltrated extensively through the muscle coats and into
the root of the mesentery, where it was found among the nerve-trunks at this site.
Evidence of extension by the perineural lymphatics was well marked.
The related lymph-nodes showed the presence of multiple metastases, microscopic
in size and situated in the central sinusoids. The metastases were similar to the
primary growth, but the stroma was little in evidence.
COMMENTARY.
A group of fourteen cases of argentaffin or carcinoid tumours has been reviewed.
Three cases-
(1) Single submucous tumour in the appendix,
(2) Single tumour of the ileum,
(3) Multiple tumours of the ileo-caecal region with metastases to the regional
lymph-glands,
were chosen to illustrate in detail the morphology and nature of the group, and
also to indicate ascending grades of malignancy.
Of these fourteen tumours, twelve occurred in females and the remaining two
in males.
This predominant incidence in the female sex has not been found in other
groups of cases recorded, where the sex incidence has been found to be about
equal. The age of the group varied from 11 to 74, but on the whole tended to be
rather older than usual, especially in the appendix group, where the average age
was 39. The whole series occurred in the ileo-c?ecal angle, thus confirming the
predominant incidence already noted in this site.
There was no lesion invariably associated with the growths, but well-marked
signs of a pre-existing chronic inflammatory lesion were present in four cases. The
occurrence of a carcinoid growth in the wall of a mucocele in two cases was
interesting, but it could not be determined which lesion had antedated the other.
The clinical history was in no way typical, and Ariel has stated that these
tumours rarely produce signs and symptoms per se. However, a number of the
appendicular cases gave histories which suggested an acute or subacute appendi-
citis. Case 10' was admitted to hospital with a three-day history of a sudden acute
185abdominal pain which settled in the right iliac fossa, and was accompanied by
tenderness and some rigidity. He was opened as an acute appendicitis, and at
operation a small tumour was found in the appendix tip, with no signs of inflam-
mation. The ileal and ileo-coecal growths produce subacute intestinal obstruction
of an ill-defined nature, and it has been stated that on X-ray, following a barium
meal, the multiplicity of the growths can be determined. However, the diagnosis
is rarely made clinically, but it is important to recognise those tumours at
operation, because removal of these growths with their metastases (if any) offers
a good prognosis.
PATHOLOGY.
The pathological features are distinctive. Although these tumours can occur
(theoretically) in any situation in the gastro-intestinal tract below the cesophagus,
i.e., in any site where the argentaffin cells normally occur, their commonest
situation is in the region of the appendix and ileo-caecal angle. Of all the growths
described, some ninety per cent. have occurred in this situation. The tumours may
occur singly, but are more commonly thought to be multiple. In this series all
the tumours were single except No. 13, which was both multiple and had also
metastasised to the regional lymph-glands. This association is probably entirely
fortuitous.
The most commonly associated lesion is said to be a chronic inflammator) one,
and Masson has postulated that the presence of an old chronic stenosis with its
associated neurinoma is a necessary prerequisite for the growth. In many old
chronic appendices with fibrous stenotic lesions a great increase in nerve-fibres and
occasionally nerve-cells can be readily demonstrated in the submucous fibrous tissue.
These nerves Masson considers to be derived from the peri-glandular nerve plexus,
and that argentaffin cells migrate into the sheaths of these nerves before neoplasia
occurs. A chronic inflammatory lesion did not occur frequently in this group, and
Case 3 is interesting, as there was a history of an ileal abscess with fibrosis of the
right psoas, i.e., a chronic inflammatory lesion outside the gut altogether, so that
the neurinomatous theory could not apply. In two of the cases the carcinoid
occurred in the wall of a mucocele, which is itself a somewhat rare pathological
finding.
These tumours occur as small, firm, white or yellow nodules, which are usually
sessile, but may be pedunculated and occupy the region of the submucosa and
infiltrate the muscle-coats. The overlying mucosa is usually intact, but may be
ulcerated. This ulceration is produced more by pressure of the underlying growth
than by infiltration and necrosis. On section they have an opaque appearance and
are a yellowish or yellow-grey colour. Microscopically they are composed of two
clearly defined elements, the epithelial, argentaffin or carcinoid cells, and the stroma.
In their gross arrangement they resemble carcinomata in that they are composed of
columns and masses of cells which infiltrate. This apparent histological similarity
is, however, only superficial. The cells comprising the carcinoid are remarkably.
uniform in type; they rarely form acini, and their intra-cytoplasmic granules have
186peculiar reactions. The great difference, however, is in their biological behaviour,
because the carcinoid tumour, although locally malignant, grows slowly, never
necroses, and rarely metastasises. The epithelial cells are arranged in columns and
masses of varying size which may branch and unite in an irregular manner.
Sometimes small nests of carcinoid cells are found lying in stromal spaces. This
apparent space between cells and stroma is an artefact produced by shrinkage
during fixation, and during life epithelial cells and stroma were in contact.
Polygonal cells are the commonest type, and no doubt this shape is determined by
mutual pressure. There is a tendency for the cells resting on the connective tissue
stroma to form peripheral palisades, i.e., in contact with the stroma they acquire
a definite polarity. In this respect they resemble the peripheral palisading found
in rodent ulcers (baselomata) of the skin.
Columnar cells do occur, especially grouped round a cavity or vesicle which may
contain a granular colloidal material. These columnar cells differ from the normal
mucus-secreting columnar cells of the intestine, while the contents of the vesicle
are never mucus. These pseudo-acinar formations are found most commonly in the
more superficial parts of the growth.
The nuclei are oval in shape and usually central in position. The nuclear
membrane is clear, and the network coarsely reticular with chromatin condensation
at nodal points. Many of the nuclei are more hyperchromatic than others, but
mitotic figures were not seen in any of the tumours examined in this group. On the
whole the cells are exceedingly uniform in type and the pleomorphism found in
adeno-carciriomata is never seen.
The cytoplasm of the argentaffin and carcinoid cells shows the presence of fine
granules which have distinct microchemical reactions, while occasionally they
contain vacuoles containing fatty material stainable with sudan.
The stroma of these growths is exceedingly complex and composed of many
diverse elements, which, however, cannot be demonstrated in all the growths.
Fibrous tissue is very abundant and interlacing bands of collagen form the most
prominent part of the stroma. Fibres of smooth muscle can be demonstrated in the
primary growth, but not in the metastases. The tumour evidently either stimulates
the new formation of smooth muscle in the sites where it normally occurs, or it
may be strands of smooth muscle already present at the site of the neoplasm which
have been incorporated in the stroma during growth. Elastic tissue was found to
be extremely variable in amount, but this may have been due to differences in
staining technique. In the mesenteric extensions the elastic tissue was most
abundant, especially in relation to blood-vessels in this site. The elastic tissue of
the adventitia was markedly hyperplastic, and sent prolongations into the stroma
of the argentaffinona.
Argyrophilic reticulum was present in all the tumours and in the mctastases-in
both sites showing the characteristic carcinomatous arrangement.
Nerve-fibres could not be demonstrated in many of these growths. They probably
do not occur as frequently as is stated.
187Two other points serve to differentiate these growths histologically from adeno-
carcinomata. Firstly, all the blood-vessels have good muscular walls, while secondly,
infiltration of the stroma is minimal in degree.
BIOLOGY.
The biological behaviour of the argentaffinomas is entirely different from the
adenocarcinomata. Argentaffinomas are relatively benign. They are usually confined
to the wall of the intestine which they invade locally, infiltrating the muscle coats,
and may extend into the root of the mesentery.
Lymphatic invasion is rarely seen, although secondaries in lymph-nodes do occur.
The total number of metastasising carcinoids reported to date is about thirty-eight.
Of these, the commonest site for the metastasis is the regional lymph-glands, and
in this series one tumour had a small microscopic secondary in the related glands.
Dissemination by the blood-stream with metastases in remote parts is very rare
indeed. Because of this, the prognosis after operative removal of the primary
growth and the related lymph-glands is exceedingly good.
HISTOGENESIS.
The following is a summary of the various theories advanced to explain the
histogenesis of the carcinoid tumours:-
1. True carcinoma arising from the intestinal epithelium.
2. Analogous to the basal cell carcinoma of the skin.
3. Derived from embryonic rests.
4. Derived from the sympathetic nervous system.
5. Navi of mucous membrane.
6. Derived from the cells of Paneth.
7. Derived from argentaffin cells.
1. T'rue carcinoma arising from the intestinal epithelium.-If this conception
were true, then these tumours would be adenocarcinomata. It is because they differ
morphologically and biologically that they have been separated from the
carcinomata.
2. Analogous to the basal cell carcinoma of the skin.-This theory received the
ardent support of Krompecher, who was interested in the separation of baselomata
(rodent ulcers) from the squamous epitheliomata of the skin. The basis for this
theory rested mainly on morphological grounds, and the analogy in structure
between the two growths is extremely close. Both consist of sheets of cells with
a tendency to peripheral palisading, and both are only locally malignant.
3. Derived from embryonic rests.-The postulation of any theory of embryonic
rests to explain neoplastic formation is to neglect the modern trends in carcino-
genesis and is of historical interest only.
(a) ISLETS OF LANGERHANS.-Heterotopic foci of islets of Langerhans have
been found along the intestinal tract. Saltkow postulated the origin of carcinoids
from such aberrant islets. He pointed out that the intracytoplasmic granules of
188carcinoid tumour cells were acidophilic and that their arrangement in the basal
part of the cell is typically endocrine in nature. However, the presence of a
positive chrome reaction and the fact that the granules were silver-reducing,
definitely precluded their origin from pancreatic islet tissue, the cells of which
gave neither reaction.
(b) PANCREATIC RESTS.-The basis for this theory has little foundation, and
need not be discussed.
(C) ADRENAL RESTS.-Because the carcinoid cells contained fatty droplets
stainable with sudan, gave a positive chrome reaction, and their intracytoplasmic
granules were siderophilic, they therefore resembled the cells of the adrenal.
However, the carcinoid cells partook of the characters of the cells of both cortex
and medulla. Anatomically, embryologically, and functionally the cortex and
medulla are distinct, and a tumour cannot be composed of both.
4. Derived from the sympathetic nervous system.-Ehrlich believed that these
tumours arose from Auerbach's plexus, and called them immature sympathetic
neurocytomata.
5. Navi of mucous membrane.-The origin of skin naevi or melanomata has
occasioned much speculation and more theory. The nervous theory of origin has
much to commend it, and probably owes its origin to Soldan, who traced nerve
fibrils among groups of naevi cells. Masson then brought forward evidence in
favour of the origin of naevi from the cutaneous sensory nerve endings, and showed
their relationship to the neurofibromatosis of von Recklinghausen. Although the
relationship of nerve fibres and naevi cells is beyond dispute, the actual origin of
these cells is unknown. Theoretically they should be mesodermal in origin, while
histologically they partake more of the morphological type of epidermal cells.
Aschoff considered carcinoids to represent naevi of mucous membranes. Certainly
this resemblance is more than superficial, but it does not explain the peculiar
biochemical characters of the granules or their site of occurrence.
6. Derived fror the cells of Paneth.-There are exocrine cells found along the
gastro-intestinal tract lying among the mucus-secreting cells, and contain zymo-
genic granules stainable by special stains. These granules are not silver-reducing
when stained by the methods of Masson and Hasegawa. They do reduce the silver
in Popoff's stain, and have been found to discharge their contents into the lumen
of the gut. They are not concerned in the formation of carcinoids, but do form
a distinctive growth of their own.
7. Derived from argentaflin cells.-Masson was the first to shed light on the
histogenesis of carcinoids. By using a special histological method he showed that
the intracytoplasmic granules in the carcinoid cells possessed the power to reduce
silver salts to silver and become readily visible as black granules. He suggested
that the term argentaffinoma be applied to these growths.
The cells composing the carcinoid therefore resembled certain cells normally
found along the gastro-intestinal tract. These cells were first noted by Heidenhain,
and later were more fully described by Schmidt and Kultschitzky and have been
189variously called Schmidt cells, Kultschitzky cells, and argentaffin cells. They occur
all along the intestinal tract, but especially in the colon, where five or six occur in
each crypt of Lieberkuhn, where they are parietal in position and rarely abut on
the lumen of the crypt. The nucleus is regular, oval in shape, but is never basal
in position, while the eell is plump and of the "comma" type. The supranuclear
protoplasm is clear, but occasionally contains a vacuole stainable by sudan. The
basal protoplasm is granular, and these grantules are acidophilic, chromaffin,
siderophilic, and argentaffin. There is usually a cytoplasmic projection from the
apex of these cells which passes between the columnar or mucus-secreting cells,
but rarely reaches the lumen of the gut. The embryological derivation of these cells
is disputed, while their function is unknown. Masson has attributed an endocrine
function to these cells, and has suggested that their secretion stimulates the mucosal
plexuses and influences the muscularis mucosae.
Recently Popoff in a long and closely reasoned paper has brought histological
and experimental evidence to prove that the argentaffin cell is merely a phase in
the rejuvenation of the ordinary mucus-secreting cell. He shows that the mucus-
secreting cell passes through a phase of secretory activity with discharge of mucus
into the lumen of the gut, but the cell may exhaust its store of potential energy by
succeeding waves of secretory activity. It then sinks to the basement membrane,
becomes squat in shape, and peculiar changes occur in the cytoplasm. Granules
appear which are stainable by metallic stains, including silver. These granules have
never been shown to be discharged from the cell as an exocrine secretory product,
nor is there any well-substantiated evidence to show that they are endocrine. This
cytomorphosis is a chemical change resulting in functional rejuvenation. The cell
then grows in length, loses the argentaffin granules, and again becomes a mucus-
secreting cell capable of further functional activity. Contrary to the work of Masson,
Popoff has shown that argentaffin cells form an integral part of the mucous
membrane of the gut, and do not wander from this site into the submucosa. Cells
with silver-reducing granules in the submucosa are in reality macrophages.
If the work of Popoff is correct, then this is a tumour the cells of which do not
show evidence of active proliferation, but instead are always undergoing functional
rejuvenation as a preliminary to mucus-secretory activity. In all the tumours
examined the cells were uniform in type, and no attempt at differentiation to mucus-
secreting cells could be made out, nor were there any variants of this tumour which
showed any tendency to produce cells of the mucus-secreting type. One would have
thought it possible to have found tumours showing various intermediate stages
between the adenocarcinoma and the carcinoid. In spite of the relative frequency
of these neoplasms, such intermediate types have not been recognised.
Through this mass of conflicting theory a few facts arise. Firstly, that the
carcinoid tumour or argentaffinoma is a distinct entity with a peculiar morphology,
and differs from the adeno-carcinoma of the intestinal tract. Secondly, that although
the relationship between the carcinoid cell and the argentaffin cell of the gastro-
intestinal tract has been established (whether this cell be a distinct entity or a
190columnar cell undergoing functional rejuveniation), yet little further light can be
shed on their genetic relationship.
PROGNOSIS.
The prognosis in carcinoid tumour of the appendix and small intestine is
considered to be good. Removal of the tunmour is rarely followed by local
recurrence or death from metastatic spread.
Ariel points out that the number of carcinoid tumours with metastasis is on the
increase in recent years. This he attributes to better diagnosis and more full
investigation of the cases. If this is so, then the vaunted benignity of these
tumours has been over-stressed.
Although this series of tumours has not been followed up to determine the
prognosis clinically, the morphological features do not suggest a high degree of
malignancy. Despite the fact that the tumour is locally invasive, lymph-spread
occurred only in one of the cases, and blood-spread not at all.
SUMMARY.
1. Fourteen cases of carcinoid or argentaffin tumours of the gastro-intestinal tract
are reported, one of which has metastasised to the regional lymph-nodes.
2. Three of the cases are recorded in some detail.
3. The characters of these growths are described and the various thories as to
their histogenesis discussed.
4. The prognosis after removal of these growths is good.
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Fig. 1.-General low-power view of the tumour, showing the
masses of epithelium and the fibrous stroma.
Fig. 2.-Under high power the cytological details can be readily
made out. The nuclear pattern of the cells is distinct, and some
hyperchomatic nuclei are present although there are no mitotic
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Fig. 3.-The secondary nodule can be seen lying in the central
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Fig. 4.-This is a gland of Lieberkuhn stained by Masson's
silver method. Most of the cells are ordinary mucus-secreting
cells, but there is one argentaffin cell present containing black
dots in the infranuclear cytoplasm.
IThle photographs are the work of lIr. D. .llcA. Mehaffey.